Summary. The seasonal changes in the capacity of the testicular tissue of the masked civet cat, Paguma l. larvata, to produce testosterone from radioactively labelled pregnenolone in vitro, has been measured chromatographically, together with an analysis of the spermatogenic cycle and the lipid cycle of the interstitial Leydig cells.
INTRODUCTION

Investigations
on the cyclical changes in the functional activity of the verte¬ brate testis have now been carried out in all the major classes (see reviews by Dodd, 1960; Forbes, 1961; Lofts, 1968; Lofts & Bern, 1972) . By contrast, literature on the seasonal endocrinological fluctuations, particularly in wild mammals, is sparse and has generally been confined to an analysis of the cyclic changes in the germinal epithelium, sexual behaviour, and the develop¬ ment of the secondary and accessory sexual structures. Histochemical data on the testicular components of seasonally breeding mammals are generally lacking, but there is now a considerable literature about such cycles in the non-mammalian vertebrates (see review by Lofts & Bern, 1972) .
In many seasonally breeding non-mammalian vertebrates, the interstitial cells have been found to undergo well-marked cyclic histochemical changes involving a seasonal accumulation and depletion of cholesterol-positive (Schultz test) lipids in the cell cytoplasm, which closely correlates with the pattern of androgen synthesis as indicated by incubations of the tissue with labelled steroid precursors in vitro (Lofts, 1968 (Lofts, , 1969 Tam, Phillips & Lofts, 1969; Lofts & Bern, 1972) . In mammals, however, such parallel studies on histochemical cycles and incubation investigations of the steroidogenic capacity in vitro have not, so far, been undertaken, though a seasonal fluctuation in the testicular androgen content has been shown biochemically in the roebuck, Capreolus capreolus (Short & Mann, 1966) , and red deer stag, Cervus elaphus (Lincoln, 1971) . No histochemical data on the endocrinological tissue was recorded in either of these studies. It has been suggested that the cholesterol-rich lipoidal material which seasonally appears in the Leydig cells of lower vertebrates, and also Talpa, may be precursor material for the synthesis of androgens, and that the seasonal waxing and waning of this material is an indication of the functional activity of the cell (Lofts, 1968; Lofts & Bern, 1972) . There is, however, a great paucity of information on such cycles in seasonal mammals, and it is with this in mind that an investigation on the seasonal biosynthetic capacity for androgen production in the masked civet cat has been carried out in conjunction with a detailed investigation of the histochemical changes in the testicular tissue. It was felt that such a collateral approach would lead to a better understanding of the functional significance of any histochemical changes that might be revealed in the material.
MATERIALS AND METHODS
The masked civet cat has a very wide distribution in South China, and also occurs throughout the Malay Peninsula to Sumatra and Borneo. The animals used in the present investigation were trapped in South China and purchased from a dealer in Hong Kong. Adult civets were obtained monthly throughout a complete year and, after killing, the testes were dissected out to provide tissue (250 mg) for incubation. The remaining testicular material was used for histological and histochemical examination.
Histology
The material removed for histological examination was divided and a portion fixed in Bouin's fluid for subsequent embedding in wax, and another in formol-saline solution (Baker, 1949) fig. 1 .
The purified steroids were dissolved in 10 ml of scintillation mixture con¬ taining 4 g of 2,5-diphenyloxazol and 0-1 g of l,4-bis-2 (5-phenyloxazolyl)-benzene in 1 litre of G.R. grade toluene. Radioactivity was estimated by using a Liquid Scintillation Spectrometer (Model 3303, Packard) and the percentage conversion from the precursor was calculated.
After separation by thin-layer chromatography, [4-14C]testosterone was added to the synthesized tritiated testosterone, and the final purification and identification of this steroid was performed by recrystallization to a constant 3H/14C ratio using acetone/n-pentane as a solvent pair (Axelrod, Matthijssen, Goldzieher & Pulliam, 1965) . The final proof of identification of the isolated steroid required that the specific activity of three consecutive crystallizations were within ±5% of the mean (Axelrod, 1965; Axelrod et al., 1965; Acevedo & Goldzieher, 1965; Sharma, Dorfman & Southren, 1965 (Regaud, 1901) could be found in the region of the embedded sperm head, and there was an accumulation of large lipid droplets in the basal region of the tubules, a common feature in the gonads of sexually active mammals (Smith & Lacy, 1959 (Lofts, 1960) , and vole, Microtus agrestis (Clarke & Forsyth, 1963) , the massive accumulation of dense sudanophilic material which occludes the 'spent' tubules of lower vertebrates (Lofts, 1968 Courrier (1923) . Both intratubular and interstitial cell lipids were absent (PI. 1, Fig. 4) , and a negative cholesterol reaction was obtained.
Steroid biosynthesis
The seasonal fluctuations in the production of the various steroids are shown in Table 1 . Though only the major product, testosterone, was characterized in this study, the other metabolites, which were tentatively identified by their mobility in the thin-layer chromatography systems used, were also included. The results of recrystallizing the testosterone to constant 3H/14C ratios, and allowing for losses during recrystallization, are given in Table 2 . From this (Lofts, 1968; Lofts & Bern, 1972) , particularly in reptiles (Tarn et al., 1969; Lofts, 1969) . When the seasonal fluctuations in testosterone production are compared with the data for Leydig cell nuclear diameter, the close association between these two factors is clearly seen. Increase in testosterone synthesis in vitro is almost always accompanied by an increase in Leydig cell nuclear size, and vice versa. Lofts (1968) (Albert, 1961; Boccabella, 1963; Harvey, 1963; Clermont & Harvey, 1967) , and high endogenous production might also stimulate the germinal epithelium. In the rat, testosterone appears to be of primary importance in controlling the initial stages of spermatogenesis (Steinberger & Duckett, 1965 Lostroh, 1969) . In their study of endogenous testosterone concentrations in the roebuck, Short & Mann (1966) found that the elevation and decline of testosterone closely followed the seasonal spermatogenic cycle, and Lincoln (1971) has also drawn attention to the very close correlation which exists between the seasonal fluctuations in spermatogenesis and endogenous testicular testosterone levels in the red deer stag. Although there appears to be a close link between androgenesis and spermatogenesis in the few seasonal mammals so far studied, it is perhaps premature to conclude that this is a direct influence of the interstitial cells on the germinal epithelium, since there is some evidence that the tubule Sertoli cells may also be loci of androgen synthesis both in mammalian and non-mammalian species (see reviews by Lacy and his co-authors, 1969; Lofts, 1972; Lofts & Bern, 1972) . These cells may have a direct local effect on the gametogenic activity of the germinal epithelium (Lacy & Lofts, 1965) .
